The diagnostic characters of Amorphophallus Blume ex Decne. sect. Conophallus (Schott) Engl. is amended based on detailed studies of characteristics of the constituent species. In India the section is represented by six species, viz. A. bognerianus Sivad. 
Introduction
The genus Amorphophallus Blume ex Decne. is represented by more than 200 species (Mayo et al., 1997; Jaleel et al., 2011) . Engler (1911) recognized 11 sections under the genus based on 78 species, and additional 12 species were treated as doubtful or not at all known. Many new species have been discovered and recognized since then. The sectional classification of Engler (1911) has several drawbacks as per the present taxonomic standards. A brief account on the taxonomic history of Indian species of Amorphophallus has very recently been provided by Jaleel et al. (2011) and it contained reference to earlier relevant works of Hooker (1894), Bogner et al. (1985) , Sivadasan (1986 Sivadasan ( , 1989 , Sivadasan et al. (1994) , Hetterscheid et al. (1994) , Bogner (1995) , Mayo et al. (1997) , Sivadasan and Jaleel (1998a , b, 2000a , b, 2001 ) and Yadav et al. (2009) . The genus is reported to be under revision and is supposed to include pollen morphology, odour biochemistry and pollination biology, and molecular data (Van der Ham et al., 2005) .
In India the genus is represented by 3 sections (sensu Engler, 1911) , and revision of one of the three sections, viz. Amorphophallus sect. Rhaphiophallus which is the largest in India has been published recently (Jaleel et al., 2011) . The present paper deals with revision of Amorphophallus sect. Conophallus (Schott) Engl. which is the second largest in India. As the present revisionary study deals with the species confined only to India and a worldwide revision of the genus is expected to ensue, any attempt on sectional re-classification based on Indian taxa would be inappropriate, and hence the sectional name as used by Engler is retained here for convenience with amendments to the diagnostic characters of the section under study.
1. Leaves bulbiliferous, epiphyllar bulbils produced at junction of petiole with rachises and at axils of branches of rachises; spadix ovoid, or elongate obpyriform, creamcoloured. 2 -Leaves not bulbiliferous. 5 2. Peduncle short, usually 11-15 cm long; spathe-limb apically fornicate.
A. bognerianus -Peduncle long, usually 38-68 cm long, spathe-limb apically erect, not fornicate. 3 3. Spathe without a constriction between basal tube and limb, c. 39.5 cm long, with indistinct blotches outside; spadix sessile.
A. carnosus -Spathe with or without a constriction between basal tube and limb, c. 14-25 cm long with distinct blotches outside; spadix stipitate. 4 4. Petiole and peduncle dark green with light greenish blotches and minute greenish white mottles in between blotches; leaflet-margin green; spathe with distinct constriction between tube and limb. Tubers sub-globose, c. 6 cm in diam. and 3.0 cm thick in vegetative phase, 9-16 cm in diam. and 6-9 cm thick in reproductive phase. Petiole 60-82 cm long, pinkish green to brownish green with cream to white irregular vertical linear patches. Leaflets 4-18 x 2.0 -4.5 cm sessile, ovate-oblong lanceolate, apex acuminate; greenish above and paler below, extreme margin pale pinkish. Bulbils 0.7-0.9 cm in diam., 0.3-0.5 cm thick. Peduncle 60-68 cm long. Spathe ovate-obtuse, erect, 18-22 cm long, basal convolute tube 5.5-6.0 cm in diam., pale green to greenish yellow outside with white to cream rounded blotches, pinkish at base and paler at top within. Spadix longer than spathe, 20-24 cm long, with a stipe of c. 0.5 cm long; female zone 2.5-3.0 cm long; male zone 4.0-4.5 cm long; appendix 12-14 cm long. Female flowers dense, each with ovary c. 1.5 mm high, pale purplish, 1-2-locular; style 1.0-1.5 mm long, pale yellowish; stigma c. 2.5 mm in diam., yellowish green. Male flowers dense, pale pinkish, each 2.0-2.5 cm high. Spadixappendix elongate-ovoid, buff-coloured, smooth. Fruits broadly ovoid, 1.0-1.4 cm long. Seeds 1-3, 0.8-0.9 cm long. Manthampotti, 8.6.1979, Sivadasan CU 21463 (CALI) ; Nelliyampathy, Karappara, 15.8.1997, Abdul Jaleel & Bobby Thomas RIA 125 (CALI) . Goa: Anveldem (Malem), 18.9.1970, Mudaliar, Acc. No. 124346 (CAL); Dodamarg, 5.6.1997, Abdul Jaleel & Bobby Thomas RIA 71 (CALI) . Maharashtra: Poona, Ambowne, 6.9.1964, Venkata Reddi, Acc. No. 99013 (CAL); Tungar Hill, Mandi range, 22.7.1968, Billore Acc. No. 116331 (CAL); Amboli Ghat, 8.6.1997, Abdul Jaleel & Bobby Thomas RIA 75 (CALI) . Madhya Pradesh: Bilaspur, Paranta Pendra, 14.7.1973, Murti, Acc. No. 19128 (BSA) Notes: A. bulbifer closely resembles A. bognerianus but the latter differs by having the inflorescence with short peduncle, erect fornicate spathe limb and spadix shorter than spathe. It resembles A. oncophyllus, but differs in having different colour and pattern of mottling of petiole and peduncle, and erect limb of spathe without any constriction between the basal convolute tubular portion and the upper expanded limb. In A. oncophyllus the mature inflorescence is with a deflexed spathe-limb in contrast to the erect limb of A. bulbifer.
Distribution: India, Bangladesh and Myanmar. In India it is found in Kerala, Karnataka, Andhra Pradesh, Goa, Maharashtra, Madhya Pradesh, Orissa, Bihar, West Bengal, Sikkim, Assam, Arunachal Pradesh, Manipur, Meghalaya and Tripura. Tubers subglobose, 2.5-7.5 cm in diam. and 2-6 cm thick in vegetative phase, c. 20 cm in diam. and 14 cm thick in reproductive phase. Petiole 70-108 cm long, dark greenish brown with few minute pale green mottling. Leaflets sessile, 5-23 x 2.6-8.0 cm, ovate to elliptic lanceolate, tip long-acuminate, twisted in mature leaflets, margin undulate, green above and paler below; veins depressed above and projected below, secondary laterals close. Bulbils pale greenish, c. 0.5 cm in diam. and 0.1 cm thick. Peduncle c. 68 cm long. Spathe c. 39.5 cm long, ovate-oblong with basal convolute tube and an upper expanded erect limb, pale green outside with few minute white mottling, and dark green minute mottling towards margin, basal portion with dark green dense mottling; spathe-tube c. 15.5 cm long and 7.5 cm in diam., rough within with irregular verrucogranulate protuberances; limb margin undulate, tip obtuse, purplish orange inside, reddish pink above with small ovate yellow mottling, mottling sparse towards margin, closely oriented vertical veins prominent on outer surface of spathe. Spadix slightly longer than spathe, sessile, c. 41 cm long; female zone c. 9 cm long; male zone about half the length of female zone, c. 5.5 cm long; appendix c. 28 cm long. Female flowers dense, sub-spirally arranged, irregular towards base; each flower c. 4 mm high, ovary sub-globose, c. 1.5 mm high, reddish, 2-locular; style very short, c. 1.0 mm long, pale red; stigma inconspicuously 2 or 4-lobed, yellowish. Male flowers dense, sessile, each c. 2 mm high, inconspicuously 2-lobed, yellowish. Spadix-appendix obpyriform with narrowed tip, cream-coloured, slightly rough with minute depressions at base, and smooth towards the top. Fruits ovoid, or ellipsoid, 1.2-1.5 cm long. Seeds 1-2, 0.9-1.1 cm long.
Amorphophallus carnosus
Phenology: Flowering: May-June; Fruiting: September-October. Specimens examined: South Andaman: Ograbraj, 9.5.1999, Abdul Jaleel RIA 335 (CALI); Ibid., 9.5.1999, Abdul Jaleel RIA 336 (CALI); Ibid., 31.5.1999, Abdul Jaleel RIA 369 (CALI) .
Notes: Amorphophallus carnosus, a little known rare and endemic species, has been rediscovered from Andaman after it was first collected by Prain's collector in the year 1899 and no later collections were available from the islands (Srivastava and Rao, 1993) . After over 100 years, during May 1999 the species was rediscovered and collected both in flowering and vegetative stages from its type locality -Andaman islands and the rediscovery was reported by Sivadasan and Jaleel (2000a) . A. carnosus is quite remarkable in having large-sized plants and inflorescence with erect spathe of about 39.5 cm long with prominent pale green colour outside and purplish orange at base, and reddish pink above within. It resembles A. oncophyllus, but differs in its large size, erect spathe, male zone about half the length of the female zone and an elongate obpyriform spadix-appendix with narrow tapered tip.
Distribution: So far known to occur only in Andaman Islands, India. 
(K).
Tubers sub-spherical, smooth, often produce short cylindric offsets, skin smooth. Petiole pale green to pale brownish with numerous elongate to irregular brown to dark brown spots; basal portion of rachises naked without decurrent bases of leaflets. Leaflets elliptic, elongate-elliptic or more or less oblong, upper leaflets with base long decurrent on rachis, apex acuminate. Inflorescence long or short peduncled; peduncle resembles petiole in colour and pattern of mottling. Spathe erect, ovate-oblong or narrowly elongate-triangular, acute or acuminate, with or without a shallow constriction between tube and limb, purplish or brownish green or pale yellowish brown outside, inner side verrucose or with rounded bumps and with or without unicellular silvery hairs at base. Spadix usually longer than spathe, sessile or stipitate.
Distribution: Kerala, Karnataka, Tamil Nadu, Goa, Maharashtra, Gujarat, Madhya Pradesh and Rajasthan. with a bigger median lobe, c. Notes: Amorphophallus commutatus var. anmodensis resembles var. wayanadensis in general appearance of spathe and spadix, but differs by having a short peduncle of c. 8-10 cm long, male zone cylindrical and less than twice the length of the female zone, and the spathe-tube slightly purplish and verrucose with unicellular hairs at base within.
Key to the varieties of Amorphophallus commutatus
Distribution: A narrow endemic known to occur only in Anmod Ghat, Goa in India.
Amorphophallus commutatus (Schott) Engl. var. commutatus ( Phenology: Flowering: May-June; Fruiting: July-August. Specimens examined: Karnataka: Uduppi, 24.5.1997, Abdul Jaleel RIA 56 (CALI); Ibid., 3.7.1999, Abdul Jaleel RIA 372 (CALI). Goa: Anmod Ghat, 4.6.1997, Abdul Jaleel RIA 67 (CALI). Maharashtra: Poona, Ambauni Taluk, near Forest Rest House, 6.9.1964, Venkata Reddi 99014 (CAL); Khurvada R.F., Bodhi Range, 11.1.1968, Billore, Acc. No. 113449 (CAL); Kolhapur, Amba Ghat, 7.6.1997, Abdul Jaleel RIA 74 (CALI) .
Notes: Amorphophallus commutatus var. commutatus resembles the other two varieties, viz. A. commutatus var. anmodensis and var. wayanadensis in general appearance of the spathe and spadix. But it differs from the above two in having a cylindric basal tube of spathe without constriction between tube and limb, spadix with male zone obconical, more than twice or more or less thrice the length of female zone, and female flowers with purplish colour at upper portion of ovary.
Distribution: Karnataka, Goa and Maharashtra. Notes: Amorphophallus commutatus var. wayanadensis reselmbes var. anmodensis in its general appearance of the spathe and spadix. But it is distinct in having a long peduncle of about 75-95 cm, tube of spathe yellowish with slight purplish colour at base with warts or verrucae and absence of unicellular silvery hairs within.
Distribution: So far known only from Kerala. 
Amorphophallus nicolsonianus
Tubers more or less obconical to napiform or sub-cylindrical, c. 3.0-5.5 cm long and 1.5-3.5 cm in diam. in vegetative phase; cylindric, 10-17 cm long and 1.5-4.0 cm in diam. in reproductive phase; skin smooth. Petiole 18-50 cm long, 0.5-1.2 cm in diam. at base, green with pale green mottles and small dark purplish spots, extreme base white; rachises without decurrent leafletbases; petiole and rachises very turgid, breaking easily when bent without becoming crushed. Leaflets 4.0-16.5 x 1.6-5.0 cm, margin undulate, upper surface dark green and glossy, lower surface pale green; basal leaflets with distinct petiolules or rarely sessile. Peduncle c. 21-31 cm long. Spathe erect, ovate-lanceolate, acuminate, c. 10.6-12.0 x c. 5 cm, basally convolute, tubular; limb expanded, erect, usually two halves of the limb longitudinally reflexed at maturity, greenish brown to greenish purple with light green mottling and dark purple spots outside, greenish yellow and smooth within, sometimes very light pinkish-green tinged and with purple spots at base within. Spadix sessile, c. 11-12.5 cm long, slightly longer than spathe; female zone c. Tubers sub-globose, c. 2.5-4.5 cm in diam. and 2-3 cm thick in vegetative phase; c. 7.5-9.0 cm in diam. and 4.5-6.5 cm thickness in reproductive phase; root scars annuliform. Petiole c. 52.5-96.0 cm long, dark green blotched with elongated greenish white and minute greenish white mottles in between blotches, extreme base pale purplish. Leaflets ovate-elliptic to lanceolate, 4.2-22.5 x 2.2-7.2 cm, acuminate, secondary lateral veins close; upper surface glossy green, lower surface pale green. Bulbils c. 0.6-1.5 cm in diam. Peduncle smooth, 38-56 cm long. Spathe broader than long, broadly ovate-obtuse, c. 14-26 x 18-22 cm; basal convolute tube c. 6-7 cm long and 3.2-4.0 cm in diam., limb expanded, orbicular-ovate, c. 10 cm long with a slight constriction between tube and limb, initially erect, reflexed and horizontal at maturity, tip obtuse or broadly acute; pale greenish brown with irregular elongate greenish white blotches and dark minute spots in-between outside; inside extreme base pale pinkish, muricate, middle purplish with oblong to ovoid blotches, pale green with small green blotches at apical portion. Spadix slightly longer than spathe, exserted, c. 16.5-20.0 cm long, stipitate; stipe pale greenish, c. 0.5-1.0 cm long; female zone c. 3.5-4.0 cm long; male zone c. 4.0-4.5 cm long; appendix c. 8.0-10.5 cm long. Female flowers loosely arranged in sub-spirals, each c. 4 mm high; ovary c. 2 mm high, sub-globose, much broader than stigma, reddish, 2-locular, rarely 3-locular; style very short, c. 1.2 mm long; stigma 2-lobed, rarely 3-lobed, yellowish, c. 2.2 mm in diam. Male flowers dense, each c. 2 mm long, yellowish. Spadix-appendix fusiform or elongate-ellipsoid, pale yellowish, basal most part with slight rhomboid projections. Fruits ellipsoid, c. 1.5-1.8 cm long. Seeds 1-3, ellipsoid, c. 1.1-1.3 cm long. Notes: Amorphophallus oncophyllus more or less resembles A. bulbifer, but the colour and pattern of mottling of petiole and peduncle are quite different. The spathe limb in the latter is erect and lack a constriction between tube and limb whereas in A. oncophyllus the spathe-limb is reflexed at maturity.
Distribution: Endemic to the Andaman and Nicobar islands
Taxonomic analysis
Hooker (1894) in his Flora of British India recognized 17 species under four genera, viz. Amorphophallus, Synantherias, Thomsonia and Plesmonium which according to the present generic delimitation belong to one genus -Amorphophallus; and out of those, only eight species were recorded as occurring in India. Out of the eight species, three, viz. A. bulbifer, A. commutatus and A. oncophyllus and one species described as new by Engler (1911) , viz. A. carnosus were the Indian species included under the sect. Conophallus by Engler (1911) in his treatment of Amorphophallus under the subfamily Lasioideae as part of his monographic work of Araceae. Amorphophallus bognerianus, A. commutatus var. anmodensis, A. commutatus var. wayanadensis, and A. nicolsonianus are the other taxa now included under the section which are described after Engler's treatment. Hetterscheid and Ittenbach (1996) listed fourteen Indian species of Amorphophallus in their treatment of the genus and treated A. carnosus and A. oncophyllus as synonymous with A. muelleri Blume, a Javanese species; but detailed studies during the present investigation do not corroborate their view, and treat them as distinct species. A. bulbifer is the only widely distributed species in India with extended distribution in Bangladesh and Myanmar. This species was reported to have four varieties (Engler, 1911) viz., var. bulbifer, var. atroviridimaculatus Engl., var. marmoratus Engl. and var. tuberculiger (Schott) Engl., and in the present investigation those varieties are considered as representing variations of a single species.
The present investigation shows that the maximum species diversity of the section is in Kerala belonging to the Western Ghats area which is one of the world's ten "Hottest biodiversity hotspots" (Myers et al., 2000) . There are four species, viz. A. bognerianus (Arunachal Pradesh), A. carnosus (Andaman Islands), A. oncophyllus (Andaman islands) and A. nicolsonianus (Kerala state), endemic to India and they are considered to be endangered. The indiscriminate habitat destruction poses threat to the existence of the endemic species.
